Abstract-The effect of both citric acid and hydrochloric acid on the Si-K-HAs gel characterization was studied with various pH gelation.
I. INTRODUCTION
Silica gel formation has been known to be carried out either from sodium silicate or from TEOS by the polycondensation, precipitation, and sol gel method [1] . Gorrepati et al [2] reported that the precipitation of silica products from acid dissolution of minerals can studied apart from the mineral dissolutuion process. The silica product precipitation from mineral acidification follows a two-step process, formation of primary particles followed by particle floculation which becomes exponentially faster with increasing HCl concentration and with salts accelerating the process in the above order. The use of organic acids for acidification can increase particle size and surface area of silica gel compared to the particle size of silica gel prepared by inorganic acids [3] . The study of silica-based composites has also been developed by several researchers to obtain the new materials silica-based composites [4;5;6] . While a large number of different synthesis approaches for the preparation of mesophorous silica polymer nanocomposite has been reported in literature [7;8] .
This study develops the formation of a gel matrix between silica, humic acid and potassium by studying the effect of acid types in the acidification process. In the previous study, the synthesis of matrix silica-potassium-humic subatances (Si-KHAs) gel has been prepared by gradual extraction and acidification by citric acid in the range of 1-3N [9] . This study performed by simultaneous extraction, while the potassium silicate and potassium-humic substance solution was mixture for acidification process. Alexander et al [10] reported that immobilizing silanized humic derivatives onto silica gel in aquatic solutions. The silanized humic derivatives obtained without a use of organic solvent by reacting natural humic materials from peat and coal with 3-aminopropyl triethoxyorganosilane in water. The type of organic acid for acidification also needs to be considered with the number of different carbon chains. Gelation pH is critical for determining the silica gel quality [2;3] . Meanwhile the presence of humic acid which contains a lot of carbon is may also a consideration in its effect on the Si-K-HA gel matrix formation [11] .
Extraction of humic acid from peat generally uses sodium hydroxide as a solvent [12;13] . This study uses potassium hydroxide in addition to the extraction of silica from geothermal sludge as well as for the extraction of humic acid from peat. The use of potassium hydroxide as a solvent is intended so that the gel product contains potassium. Potassium humate is a good source of humic acid. Its stimulation to plant growth is a function of nutrients supply to the plant. A clear significantly positive trend was seen in increasing plant height, stem diameter and root length by increasing the concentration of potassium humate [14] . Likewise, potassium silicate which is a new fertilizer material involved silica and potassium elements which has been commercialized [15; 16] . The Si-K-HA gel product developed in this study is a combination of potassium humate and potassium silicate in a composite with a controlled of pH and composition.
II. MATERIAL AND METHODS

A. Materials
Geothermal sludge as a source of silica amorphous is a solid waste of geothermal plant obtained from Dieng, Wonosobo, Indonesia. Geothermal sludge contain about 87-91 w% SiO2 from the result of X-ray fluorescence analysis. Peats obtained from Banjarmasin Kalimantan Indonesia. The chemicals KOH pa and Citric acid obtained from CV Vanjaya Medica Surabaya, Indonesia. Fig.1 , showed the procedure experiment to produced Si-K-HAs gel by acidification method. Preparation of Si-K-HA solution was started with the extraction process stage, 1) the extraction of silica from 300 g of geothermal sludge using 1200 ml of KOH 3N solution at 100 °C by heating stirrer plate to obtain about 1000 ml of potassium silicate solution. Silica (Si2O) concentration in potassium silicate solution was obtained at 18.5% and potassium concentration (K2O) was 12.7%. 2) humic acid was extracted from 100 grams of peat using 1000 ml of 3N KOH solution. Potassium silicate solution was mixed with potassium humic solution in volume ratio 1: 1, 1: 2, 1: 5 and 1:10. The total mixture of potassium humic solution and potassium silica solution is 300 ml. The solution mixture was then titrated using citric acid or HCl 2N until it reaches the final pH value of 7 and 10 respectively. The next step is aging for 48 h until the appearance of uniform density. The solid gel is then dried in an oven for 24 h at 100 ° C. The dry gel was grounded into powder for analysis purposes. 
B. Methodology
C. Charcterization
The characteristics of Si-K-HA gel products were carried out by X-ray diffraction, IR spectra of FTIR, and SEM-EDX.
III. RESULT AND DISCUSSION
A. Effect of ratio volume (K-Has/K-SiO2) on compositon of
Si-K-HAs product Table 1 . Showed the composition of Si-K-HA products at a volume ratio of 1: 1 to 1: 5 resulted from EDX analysis at magnification of 10,000. The ratio volume of 1:1 produced Si-K-HA prepared by citric acid and HCl with ratio of 30.2/11.7 and 19.7/18.7 of Si/K respectively. In the volume ratio 1:2, produced the Si-K-HA with Si/K ratio of 26.7/10.3 and 28.2/19.6. While in volume ratio 1:5 produced Si/K ratios of 27.7/0.6 and 24.4/20 respectively. The mixture composition obtained the variation of Si/K ratio in Si-K-HA products. At a volume ratio of 1: 5 the amount of potassium humic solution is much smaller than potassium silicate solution. The product of Si-K-HA prepared by citric acid causes the potassium element to be smaller, but the silica element remains stable from the volume ratio 1: 1 to 1: 5. However, the presence of Cl element in the Si-H-KA product prepared by HCl is less acceptable if it will be used as fertilizer. Conversely, citrate can support the degradation of heavy metals, especially aluminum in the soil. The presence of citrate groups can be indicated using IR spectra. Figure 2 showed the morphology of Si-K-HA prepared by a) citric acid and b) HCl in volume ratio 1:5. The Si-K-HA particle size was prepared by HCl higher than Si-K-HA particle size prepared by citric acid. Both products have a nonuniform particle size. Figure 3a and 3b showed the morphology of Si-K-HA prepared by citric acid and HCl in volume ratio of 1:1 respectively. Si-K-HA products prepared by a volume ratio of 1: 1 appear to be more fused between one particle and another, and also more uniform than silica prepared by a volume ratio of 1: 5. This may be due to more opportunities to form polymer bonds between silica and humic acid. (Fig. 2a) , while the use of citric acid indicates the presence of carboxylic monomers with moderate intensity at waves of about 3400 and 3260 cm-1 (Fig 2b) . The greater the volume ratio from 1: 1 to 1:10 causes the lower peak of alcohol groups and carboxylic groups to almost disappear. In the range of wavenumbers 1800 to 450 cm -1 it appears that the use of organic acids provides more R-COO-groups, resonance is possible between the two -CO groups. The characteristic hydrochloric acid group absorption around 1637 cm -1 (Fig.2c ) disappears and is replaced by two bands; the first occurs between 1580 cm -1 and the second in the 1410-1386 cm -1 region (Fig.2d) . These absorptions correspond to the asymmetric and symmetric vibrations of the R-COO -group. Peak about 1716 cm −1 (C=O stretching of COOH and other carbonyl groups), whose relative intensity was determined only for SH from lignite [11] . Of these two bands, the band around 1600 cm -1 is most indicative since the symmetric absorption occurs in the crowded fingerprint region. The Silanol group (Si-O-Si) is a characteristic strong band centered around 1100 cm -1 which sometimes appears as one band and in other samples as multiple bands, the bands due to associated water molecules around 3400 cm -1 and 1640 cm -1 . Wavenumber about 1045-041 cm −1 (C-O stretching of polysaccharides or polysaccharide-like substances, and Si-O of silicate impurities) [11] .
B. Effect of type acid on IR-spectra Si-K-HAs characterization
The acidification process of Si-K-HAs gel formation using either citric acid or HCl was stopped until it reached two sets of pH values of 7 and 10. Figure 4 showed IR spectra of Si-KHAs prepared a) at pH 7 and b) at pH 10. At both pH IR spectra of Si-K-HAs particles showed the same tendency at each position and peak at wave numbers 4000 to 450 cm-1 Figure 5 IR spectra of Si-K-HAs prepared a) at pH 7 and b) at pH 10.
Potassium citrate groups appear in wavenumbers about 1580 and 1386 cm -1 , while the potassium silicate group in wavenumber about 1053 cm -1 . The characteristic asymmetric stretching absorption from the CO2-group in the 1650-1550 cm -1 region as carboxylic acid salts typically. The corresponding symmetric stretching absorption occurs at around 1440-1335 cm -1 . For acid salts with a strongly electronegative group the asymmetric stretching absorption will shift to higher frequencies around 1690 cm -1 . Figure 6 showed diffraction pattern of Si-K-HAs particles prepared by a) HCl and b) citric acid in the volume ratio 1:1. The diffraction pattern of Si-K-HAs particles prepared by citric acid and HCl both exhibit an amorphous crystal structure. The peak of the chloride salt appears to stand out at about 32 angles 2Ө (Fig. 6a) while the citric salt is at 10 angle 2Ө (Fig. 6b) . 
C. Effect of type acid on structure Si-K-HAs characterization
IV. CONCLUSION
Si-K-HAs composite materials have been successfully made from potassium humic and potassium silicate solutions by acidification process using citric acid and HCl.
The volume ratio between potassium humic solution and potassium silicate solution gives a variety of Si-K-HAs product characteristics. But the results of the study on the volume ratio show that at the volume ratio 1: 1 the composition and morphology of the product are in line with expectations as fertilizer product.
Even though the Si-K-HAs products provided from HCl are more stable and solid, the presence of Cl elements that are too much is less expected especially for fertilizer needs.The Si-K-HAs gel formed is still less homogeneous between the silica and humic particles even though they form a gel simultaneously but some are still separated after drying, this appears from the white and brown colors which are not homogeneous.
